OCCURRENCE OF THE WHALE BERARDIUS ARNUXI IN
SOUTHERN AUSTRALIA

By HERBERT M. HALE, Hox. AssociaTe, SouTH AUSTRALIAN
MuseuM

Plates 5-6, and text fig. 1

SUMMARY

An adnlt female of the Beaked Whale Berardius arnusi Duvernoy,
stranded on a South Australian coast, is deseribed herein. The
relationship of the second species of the genus, B. bairdi Stejneger, is
discnssed.

Genus Berardius Duvernoy, 1851
Berardius arnuxi Duvernoy, 1851

Loc.: Port Lorne in St. Vincent Gulf, South Australia (skull and
part skeleton in South Anstralian Museum; Reg. No. M.5012).

INTRODUCTION

A briet note recording the ocenrrence of Berardius arnuai in
South Australian waters was published previonsly (Hale, 1939,
pp. 5-6, fig.).

The specimen, a pregnant female, was stranded in December,
1935, on an extensive tidal flat, south of Port Lorne, near the northern
end of St. Vineent Gulf. The presence of the whale was not reported
to me until early in January, 1936, and, in company with Messrs.
J. and A. Rau and an assistant, the carcass was examined on January
6, when =zome flesh measurements and skeletal details were secnred.
The whale then had been carried by the tide to one mile north of
Port Lorne, and was resting on the flat nearer to high tide level than
when first seen by others. On the same day fleshing was partly carried
ont but as darkness fell work was interrupted by the invasion of the
incoming tide which, us usual in this locality, raced across the flat
with snrprising speed aund force, on this occasion coinciding with a
sudden thunderstorm. The partly fleshed careass was then anchored,
seenrely as we thought, to strong stakes, bnt on visiting the site early
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next day we fouund that during a furiher storm in the mght tidal
action bad gouged out o erater wher{, the whale had lLeen lying and
that sections of the body were seatiered about the flat. With the aid
of & loeal {isherman all but the major part of the caudnl vertebral
section, comprising candals four to nmeteen, were recovered. Degpite
extenzive search by the Museum party, Mlﬂ later, tollowing offer of
a substantial reward, by residents adjacent io TPoxt Lmne, this
portion, regrettably, was never recovered.

External Characters

Mr. J. J. Waters, of Yatala, South Australia, observed, from a
small boat, the whale when it was first stranded on December 27, 1935,
He supplied, e ki, the following information. ‘At the time when
I zaw 1t first it was at low water; ibhe whale was then about half a
mile from low water mark . . . When the tide rose snfficiently for
us to go 1 we went to within twenty vards of it and were going to
anchor it. After a time we discovered that it was alive. The only
noise that it made was when it expelled air, a lond ‘whish?; it was
also moving ils head from zide to side. The eolonr on cloge inspeetion
was black., Where it was when [ saw it was due west from a big
gand bank about two miles soath of Porvt Lorne®.

My best thanks are due to the abovementioned for their persenal
obscrvations and T am indebted to Mv. €. P. Moountford for photo-
praphing the bones herein illustraled,

Tahle 1, Endy proportions,

Fer cent

Mengursmonts, mal,  of lenpth.
Total longth to melinn projection of i) fnles .. .. ., .. .. .o . .. BBAS 1000
T111 of snoul to soterior cnda of threat prooves . .0 .. .. .. .. .. .. 481 4.3
Tip of smout 1o vertival lovel of awterinr cormer of exe .. .. .. .. .. .. 815 e
Tip of snowt 1o Lilow fiale .. ", . ee as oaa .- 1040 1.7
Tip of mandible to vertiesl level af auterior coraer il ew se es owa owe S 7
Prmcefmn of lower juw bevond tip of snout .. . . 51 0.8
Tip nf snent Lo vertienl level of unterior eml of ose of doreal iy .. 5,871 06, 3
Cha &K M e AT . . L e O L, Ll oL oo .o TRE 824
RrrUME o AN ... . o- . e e e LU L L e e RGME 25.3
e L T TP 1 | - L
LEnr.tﬂ'n of Bamo of dorsal fin nofo S0l o= oo oo BENOE 08 oo co co oo MG TE )
Leagih of peetaral fin, axilla to tlp e TR O 5.9
Gramiest wiltl of pr‘ctnral Ll RS © L DO 0o G0 oot 48
L Tk mlf o TR SR ) T e . o B o oo 38 .4
reprth ua‘m'r-.... bo S 0f oo EEES 0o oo BB oo 0o o: 0o oo 1n 3.1

Sheleton

Skufi (pl. b, fig. A-B), Thiz is a little less than one-seventh of
the body length, It is of the same size as the tvpe skull of Duvernoy
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and in general differs in no very significant detail from the deseriptions
of other authors. The mesethnoid, however, vises ahove the level of
thie premaxillae (cf. Flower, 1874, p, 218, pl. 28, fig. 8) while its rugose
ossification extends to approximately 320 mum. in front of the base of
the rostrum, as measured between the posterior limits of the antorbital
notches, a feature due to the greater age of the Australian female,

Measuremen{s ol the skull, mandibles and teeth are given in
tables 2 and 3.

Table 2, Bkull mensurements, -
er cent,
Mcasnrements. mm. of length,

Total (condylobasal) length .. oo 0 w0 e vv ve ov on oo . vl e 1,260 100.0
Height (rom vertex fo interioe bovder of pterygoids .. .. 48 51.4
Breadth neross postorbital proeesses .« 0 o0 o0 oo L. - oo T00 7.5
IJU"gtII l:if rOSll'Lm] P T T O T S S S SR 'Y - 765 GD-T
Dreadth of vostrum at base .. .. .. 0 0 o0 o0 ae oo o v 4335 44.5
Brewlth of rostrian at middle .0 o0 o0 vv cr v s ae ae e =0 ee .. 168 133
Longth of premaxilla .. . 1,085 86,1

Breadth of premaxiflae at middle of lemgth .. .. oo .o 0 o0 o0 0 . M2 9.6
Greatest, breadth of premaxillag in frout of mares .- .. -. .. .. .. .. CI18 17.3
Greatest breadth of premaxillae Lohind maves .. .. .. .0 . . w0 oy 200 15.8
Distaneo trom antorior end of premaxillae to level of pogtevior horders of
prerygolds .. .. w00 ol au es er e e we ee e e ae we e HiH 78,9
Length of naves (groatest medion) .. oo vo v v we e e ee oo oo oo 120 9.5
Breadth of nares (greatest) .. .o <4 ov o0 ce he ah cn ba we a0 s 95 7.9
Rreadth across accipital eondylezs .. .. . . 0 e w0 e o we w22 17.4
Breadth of rvight condylo .. .. . v v oo 0 v il e e ] 7.6
Height of right condyle ., .. .o o0 o0 v ah ie 0v e we e -0 .o 151 LYY
Length of mandible (right) .. .. o0 oo 00 oo o e e el el w0 v 115D 91.6
Longth of symphysis oo 0 vr 0 v ve e we e e veoee we ew ae 200 23.0
Haight ot coronodd .. . . o vv vh wh an ose ap me mr o= e oo .. 230 18.2
Distance from tip of jaw to contra of Iat tooth .. .. o .. 0 e W 50 3.9
Distance fromi tip of jaw to centre of 2nd tooth . .. . o o v v 150 11.9
Height of 1st tooth: right .. .. v . -0 oo co o oo oo oo o v 104 8.2
. 2 T L1 8.3
Greatest length of st tooth: wvight . .. . o0 o0 o0 e o0 0 v (i5 5.1
lt.ft' e (3 (L} L} L] [ LI .4 -1 [ - 70 5‘5

ITyoids. 'The basihyal has the median anterior incision much
deeper, and the adjoining prominences move clevated, than in the
younger speeimen deseribed by Flower (1874, p. 223, pl. 28, fig. 9;
hody lenath about the same as that of the Australian female); this
bone is two and one-quarter times as wide as its median length, and
iy more massive than as deseribed by Flower, its breadth being 180 mmn.
The thyrohyals are not fused to the basihyal and like the stylohyals
are also more massive, not mueh longer, but relatively disfinetly wider.

Vertebrae (pl. 6, fig. B-H). Cervieal, 7; thoracie, 11; lumbar, 12;
candal, 19,

The vertebrae were counted in the partly fleshed animal but, as
already mentioned, most of the candals were lost during a storm.
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There are in hand, however, all cervieals, thoracies and lumbars
together with the first to third caudals and three pairs of chevrons,
each of the latter with the components tused. The field notes also
show that there are ten ribs on the left side and eleven on the right.

The epiphyses are all eoaloseed with the free ends of the centra,
so completely incorpornted that they have hecome an integral part
of all of the latter.

In the first three tuged cervieals the maximum height of (he
combined dorsal processes of the first and zecond is two-sevenths of
the greatest depth of the mass, with the npper surface vising, not
steeply, to the vear, where there is an irregular median ineision
between a pair of apieal bosses. The atlas is decidedly wider than
liigh. The neural arch of the third ecrvical is free on hoth sides for
a short distance, ahove the thivd large lateral foramen, but is complete,
although the dorsal apical portion is fused with, hut below the level of,
the dorsal part of the areh of the secoud vertebra, The fourth to
seventh cervicals alsao have complete nenral arches. Tu the fourth and
fifth there is no dorsal proeess, the npper sides of the arch being
almost uniform in anterior-posterior widtl, but sloping slightly
upwardg dorsally; the fourth is nol ligher than ils greatest width,
The sixth hag a low, obtnsely ronnded dorsum and the seventh a short,
triangunlar dorsal proceag, less than one-geventh of the total height
of the vertebra, which thus is wider than high, The centrum of the
seventh has a median gutter on the ventral surface, where in the
preceding cervieals is a low protuberance.

The dorsal spines of all eleven thoracie vertebrae slope hack-
wards and in general resemble those deseribed and figured by Flower
in 1874, although his example had only ten thoracies. The first is
wider than high, heeause of the low dorsal process. The eighth has a
pronoumneed Iateval rib-attachment facet on each metapophysis and
another articular facet on each side of the posterior end of the centrum.
The ninth thoracic has the dorsal process fairly well developed and is
nearly twice as bigh as ifls greategt width. Each of the prominent
lateral procesges first appeaving on the tenth has a large and rugose
articnlar {ace on the distal end.

The twelve Inmhars differ in no essential feature from those
deseribed by Flower, The distal parts of the dorsal processes, how-
ever, are inclined towards the left in the first two, towards the right
in the third to fifth, again to the left iu the sixth and seventh, slizhtly
to the right in the eighth to tenth and to the left in the eleventh.
The first lumbar is wider than high and the dorsal process, ag in the
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thoracics, is rather slender, the greatest width at the distal end being
one-fourth of the length, the last measnred from the upper limit of
the neural areh to the apex. The dorsal process of the remaining
lumbars is wider, but the merease in hreadth is not suceessively
regular nntil the ninth; in the eleventh the width of the distal end is
not mueh less than half the length of the process and in the twelfth
slightly more than half the length. The sixth lumbar has become much
higher than wide.

The first to third caudal vertebrae have the distal end of the
dorsal proeesses, as m the posterior lumbars, expanded and truncate,
their apieal width heing more than half the length. The height of the
first caudal is more than one-third as loug again as its width.

Sternum (pl. 5, fig. C). The components of each of the five
segments ave solidly fused. The massive first segment has the whole
anterior margin shallowly coneave and the lateral artieular processes
more prominent than as shown in the illustrations of this strneture
in arnuai (ef. Flower, 1874, pl. 27, fiz. 3 and Morelli, 1920, pl. 4,
fig. 4). The posterior processes of the last segment are shorter than
depieted in the abovementioned illustrations.

Scapula (pl. 6, fiz. 1). Resembles very closely the photographs
of this bone by Morellr (1920, pl. 4, fig. 3, and pl. 5, fig. 2; adult female
of arnuxt from La Plata).

Ribs. As already voted, there are ten ribs on the left side and
eleven on the right. The eleventh has no trace of a fellow on the left
and is much shorter than either of the ienth ribs. The tubercle is
rndimentary in the ninth vibs, disappearing on the tenth pair and the
single eleventh rih. The differenees in the lengths of ribs of a pair,
given below, are not significant, depending mainly on the projection of
the distal rugosity.

Length of ribs, taken in a straight line from
head to free end of bony portiona.

Rib Right. Left.
Na. mm. T,
1 450 450
2 730 710
3 £90 £95
4 9940 g70
5 1,015 1,015
6 1,055 1,050
7 1,045 1,040
8 1,040 1,035
9 970 Broken tip
10 K25 830
11 435 Absent
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DISCUSSION

The two species of Berardius vecognized in literature oceupy, as
far as is known al present, widely separated oceanic areas, The
genotype, B. arnyxe Duvernoy, has heen tauken from the Antarctie
Oeean to South America, New Zealand and southern Australia, while
B, bairdi Stejneger ocenrs in the North Pacifie, from the Bering Sea
to California and Japan,

External Characters

Omura, Fujino and Kimura (1955, p. 99) furnish hody proportions
of four females of hairdi from Japan in percentages of total body
length ; the Sonth Australian female is compared below with thege and
other specimens,

The snout was relatively longer, and the lower jaw projected for
a lesser distance from the tip of the snout than in the Japanese
females. Measnrements of a voung female, of the same total length
as the South Angtralian specimen, are given by Pike (1953, p, 101);
these show the projection of the lower jaw heyond the snout to be
slill Tess than in (he Australian female,

The throat grooves were approximately 535 mm. in length, and
as usual did not meet in front; posteriorly they were separated by a
distance of 580 mm. As shown in Table 1 the eve was well in advance
of the blowhaole,

The dorsal fin, although approximately equal in length to those
of the Japanese females, was considerably lower. This fin ig high in
some other females referred to bairdi; for instance gee True, 1910,
p. 67 and Pike, 1953, p. 101. True, vide Hector, indicates that the
dorsal fin of the Wellington, New Zealand, male arnuai is relatively
still higher.

The pectoral fins were fully asg long and wide as those of the
Japanese females,

The caudal fin showed no trace of a median notch; on the contrary
the rear edges of hoth flukes were concave, a little sinuate and met
medianly to form a glight bat distinet projection (fig. 1), the tip of
which was only 77 mm, posterior to the last, and tiny, eaudal vertebra.
The flukeg were not symmetrical, the left, measured from tip to the
median projection, heing 1,069 mm, in width, the right 1,169 mm.
The total width of the candal fin corresponds with the proportion to
body length of a large adnlt female of bairdi from Alaska, as given
by True (1910, p. 67) and while less than that of the abovementioned
Japanese Temales, is greater than stated in the few available body
measurements of arnuwzi.
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#ig. 1. Dorgal view of candal fin of Berardins arnusi from South Australia
(Wig mnat. size).

Tt is possible that the posterior margins of the tail flukes of the
South Australian Berardius had been damaged, and healed, during
life, but it is difficult to imagine that in such case the width of the
caudal fin could be increased, but if anything the reverse. Mutilation
of the fing of living whales is by no means unusual (see for example
R. M, Gilmore, Journ, Mamm., 42, 1961, pp. 419-420).

The distortion of the dorsal processes of the lumbar vertebrae
suggest that the whale suffered a mishap at some period of its
existence,

Skeleton

Tn Table 3 the skull measnrements, per cent of breadth, of the
South Australian female are compared with those of two females
referved to bairdi. One, not fully adult and taken off the coast of
Vancouver Island, British Columbia (Pike, 1953, p. 103) is equal in
size to the South Anstralian example. The second, from the opposite
side of the North Pacific, is a larger adult female (Omura, Fujino and
Kimura, 1955, p. 109). The last column refers to a “‘physically adult”
Berardius, thought to be a female, and not specifically identified, from
near Ocean City, Washingtou (Slipp and Wilke, 1953, p. 108).
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Table 3.
M. Aust,  Vaneouver I, JTapan, Washington,
Measnrements. HETY S 2011, 3Gft, 341, 5in,
adelt, immature, adult. adult.
Total (condylobasal) length .. .. .. 180,0 203.8 196.R 1R1.8
Haight from vertex to inferior border
of ptervgouds . o, L, A R 9.7 79.1 73.6
Rreadih neross postorhitad prm‘ewo-s ot 100.0 100.0 100.0 10410
Length of rostram .. .. .. .. .. .. 109,2 132,0 127.6 116.7
Brewdln of vostrwn ut I'x:lsu o o< 5.0 60.2 60.5 56.3
chmilll of rostruwt at middle .. .. 24.0 20.4 7.8 20.0
Length of pranaxitly L, . 155.0 1804 91,1 162.6
Bromdth of premusilla at muldlw of
1TV U R R 17.4 20.9 15,7 5.7
Groatest  brewdth  af  premaxillae in
front of nares ., ., .. 311 36,3 1.4 311
Greatest widith of pnenmlllnﬂ lwhhnl
NATCR o0 o0 wn ss 4 . 23.5 3“.8 :-)ﬁ.‘j O” 2
Nistanee from santerior und wE ]»m
maxillan to level of posterior horder
of plerygoids ., .. . 0 100 DC 1481 131.3 162.0 141.8
Length of noves (p:rmtust mudrm) 17.1 16.7 19,5 17.1
Breadili of narves (greatist) ., ., .. 10 10,0 15.9 16,6
Yepadth aecross occipital condyles | ol 32.8 13.0 27.9
]%l(‘ ldth ot 1”.Iht lUndV]“ I T T S T 3.5 102 ]5.]. 13.9
Hiight of right r'nmhle B oo ofimoc 2200 26,3 22.4 21.6
Length of mnn(hlﬂe (rlglal) o B G 165,06 180.6 180,1 —_
Height at dorenoid .. . .. o0 0 .. 42.8 32.2 124 ag.u

The South Australian gkull has the rostrmn shorter and wider at
the basge than in the three North Pacifie examples but otherwise
exhibits no measurements of significance. The proportions of the
rostrun, moreover, can hardly be regarded as important, for according
to True’s cited measurements of arauwas in the New Zealand emmples
it 18 longer, and narrower basally, than in the Australian specimon,
and falls within the range of bairdi. Remington Kellogg (in Slipp
and Wilke, 1953, . 109) writes ‘‘So far as can be judged from the
five bairdii skulls in this Museum [U.S. National Museum], the hreadth
of the rostinim at the base . . . seems to vary considerably’.

In short, the measurements of these and other skulls of Berardius
support True’s statement (19710, p. 69) coucerning the skulls of the
few specimens discussed by him ‘‘there appears to he nothing which
can be fixed upon in thig small series to distinguish the two species
by dimeusions alone’’.

As far as can be ascertained with the bones i situ the tympanics
and perioties resemble those fignred by True (1919, pl. 35. 37, fig. 7)
for bairdi vather than Flower’s illusirations of these bones in arnwzt
from Canterbury, New Zealand.

The mandibles (pl. 6, fig. A) are relatively deeper than in the
adult female from Japan referred to bairdi, and 36 feet in length
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(Omura, Fujino and Kimura, pl. 9); also than in the female (?) of
Slipp and Wilke (1053, p. 108), 34 feet in length, in which the depth at
fhe coronomd is 222-223 mm., this measurement in the South Aunstralian
example being almost 5 per cent greater, notwithstanding the smaller
gize of the lagt mamed specimen. TIn Flower's deseription (1874,
p. 221) of armyi from New Zealaund, about 30 feet in length and yet
“far from adult’® the depth at the coronoid is given as only .3 inehes,
or ahout 205 mm,

When the carcass was first seen by me at Port Lorne the posterior
of the two pairs of teeth were in place, sglightly moveable in their
sockets and with the tips projecting slightly above the gum. Accord-
ing 1o evewitnesses the large anterior teeth also were looge in their
sockets and approximately an inch of the apical portion of each was
exposed and ohvious, thus tempting a visitor foreibly to remove them.
Fortunately, thanks to the prompt action of the district police officer,
(‘omstable Mahony, these teeth were recovered during the first day of
our operations,

As indieated by the measurements, the anterior-posterior length
of the front tooth of the right mandible is less than that of the left;
fhe right toolh had been extracted with very little damage to lhe
alveolus hot the distal part of the left mandible 18 hroken on the outer
face although its tip is intact (pl, 6, fig. A). The large teeth, when
fitted into their respective sockets, are forwardly inclined in the jaw,
althongh less so than in the second pair; both anterior teeth have the
rool completely cloged, thick and rugose,

In the tnanature arwwwt deserihed by Flower (1874, p. 222) fhe
pulp eavity in the first pair of feeth is ecompletely closed below, while
the tips, as in the Sonth Australian female, show little or no zign of
abrasion, These teeth in larger females (bairdi) from Japan, and
33-35 feet in length, show definite apieal erogion (Omura, Fujino and
Kimura, 1955, pl. 6, fig. 1-2) but fhose of an immature Japanese female
of about the same length as the South Australian female, are much as
in the latter,

Table 4 provides measurementg, per cent of condylobasal length
of gkull, of some vertebrae and the seapula of two adult females of
Berardius. Right column, bairdi from Japan, 36 teet in body length;
gkull 1,421 mm., in length (Omura, Fujino and Kimura, 1955, p. 111),
Left column, arnuxi from South Australia, 29 feet in body length;
skull 1,260 mm. in length. The incorporated epiphyses are included
in the length of the centra of the vertebrae in the Australian
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specimen, as presumably they must have been in the adnlt Japanese
female.

Table 4.
Por cent Tength
Measurements, of skull,

Atlas:

Breadth .. .. .. .. .0 o0 o0 o0 ol Ly e e 19.4 28.9

Heightl. o .0 s0 o0 v s w0 wa ae et b we W, 16.6 21.3
Fourth cervieal:

Greatest height . .. .. .. .. .. .. .. .. .. ., .. 136 16.3

Greatest width .. .. .. .. .. .. .. .. . o0 oL L. 15T 14.0

Length of centrum .. .. .. .. .. .. .. .0 L. L. L0 2.3 2.4
Seventh cervical:

Greatest height .. .. .. .. .. . o0 .. o0 0 .. .. 178 16.8

Greatest width ., .. .. .. .. .. .. .. .. .. .. .. 103 3

Length of centrum .. .. .. .., .. 3.7 2.9
TFirst thoracic:

Greatest height .. .. .. .. .. .. .. .0 .. .. L. L. 104 23.2

Greatest width .. .. .. .. .. .. .. o0 .. .. .. .. 203 18.9

Length of centrum .. .. .. .. .0 .. o0 o0 e . .. 46 3.4
Ninth thoracic:

Greatest height .. ,. .. .. ., .. .. .. .« «v «. .. 285 az2.5

Qreatest width .. .. .. .. .. .. .. .. .. .. L. L. 144 1R.4

Length of centrum .. .. .. .. .. .. .. .. .. . .. 120 11.8
First Tumbar:

Greatest height .. .. .. .v v o0 vt vh ve ee we .. 360 38.4

Greatest width .. .. .. .. .. .. ., .. .. .. .. .. 380 8.4

Length of centrum .. .. .. .. .o oo .. . L L L. 148 14.4
SBixth lambar:

Greatest heipght .. .. .. .. .. «. .. .. .. .. .. .. 420 46.5

Greatest width .. .. ., ., . .. «. oo« «. .. .. 361 384

Length of centrum .. .. .. .. .. .. .. ., .0 .. . 1T 17.0
First candal:

Greatest height .. .. .. .. oL .. o0 e oo oL .. .. 472 511

Greatest width .. .. .. .. v oo o0 oL .l o0 L. L. B349 36.2

Longth of confrum .. .. .. .. .. .. .. .. .. L0 .. 202 209
Leugth of geapula .. .. .. .. v 0 L oL L. L. .. .. 408 44 8
Height of seapula .. .. .. .. .o oo o0 ov o0 oL . L 3L 34.2

In the Australian female the skull is proportionally longer than in
the larger Japanese female, 14.2 as againgt 12,9 per cent of body length.
If the Australian skull were relatively as short as that of the Japanese
female the ratios given for the vertebrae would be about one-tenth
greater and thus in some approximately or quite equal to those for
the Japanese specimen. Minor differences in the vertebrae probably
represent only individual variation. It is known that the ratio of
skull length to body length is variable in Berardius. True (1910,
p. 67), relying on limited data, considered that arnuwi has a relatively
larger skull than beirdi. Oun the other hand Omura, Fujino and
Kimura (1955, p. 119) note that in arnuxi the posterior caudals are
smaller than in bairdi (also True, 1910, p. 72). The abbreviation of
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the candal region may be a constant chavacter in arnuwi but here again
examination of further sonthern exampl(ﬂs is desirable,

From descrlptlonq and figures 1t is evident that the sternum of
Berardins is subjeet to consldelable varation, pdltlculm]y anteriorly
and posteriorly. That of the South Austmhan specimoen is compowd
of five thick bones, in the first of which the anterior border, as noted
above is widely concave (pl. 5, fig. (V).

The geapula of the Australinn speeimen is mmeh more like that of
ITyperondon plewfrons (see Hale, Ree. S. Aunst. Mus,, IV, 1931, fig. 18),
and ol the Berardius arnwei tllustmted by Morelli in 1920, than as
shown in True’s figure (1910, pl. 33, fig. 2) of this bone n Berardius
Lairds,

CONCLUSION

With information recorded to date one cannot hut accept with
gome reservation the premise that the caudal fin is constantly velatively
wider, and the pectoral fin larger, in bairdy than in arnugi. This was
sugge ested by True {1910, p. ()7) aud supported by Pike (1953, pp. 100-
102) as well as Omura, Fujino and Kimura (1935, pp. 106 and 119).
If these constitute the only differences, the validity of bairdi as a
true species would he gunestionable; the featuwres of the South
Australian female alone tends 1o raise a doubt (sce Table 1 hevem),
although it would seem that Berardius, possibly beeause of a longer
eaudal region, atlains a greater adult length in the North Pacifie
than it dees in southern seas. Bearing in mind the great distance
between the known distribution areas of arvuai and bairdi it is
reasonable fo regard them as separate forms; future records of
Berardins may throw further hght on the status of the two living
representatives of the genus.
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EXPLANATION OF PLATES 5 AND 6

PLATE 5.

Berardius arnuxi from South Australia. A and B, lateral and upper views of skull
(Yo nat. size). C, sternum (14 nat. size).

PLATE 6.

Berardius arnuzi from South Australia, A, mandibles. B to H, vertebrae; B, cervicals;
C to F, first, eight, uinth and tenth thoracies; G, first lumbar; H, first ecaudal. T, scapula
{all 14 nat. size).



